© 0*g&mf gp) 



©Int. CI 
C07H 



C 
C 

C 



12 P 
12 Q 
12 N 
12 R 



19/06 
19/14 
19/20 
21/02 
21/04 
1)9/34 

1/00 
15/00 

1/19 



mum. 



7252— 4 C 
7252— 4 C 
7252— 4C 
7252— 4 C 
7252— 4 C 
6712-4 B 
6543-4 B 
7235— 4 B 



(A) BS57— 209297 

BBfP57^(1982)12fl 22 B 



*»*>ft 14 



40 JO 



BB57— 64611 
6857(1982)4 JJ16B 
@1981^ 4 H 17 B @*@(U S ) 
©255223 



7 y U H -fr JRS06437 3 * x >f 

-X • n — K40 
©Hi B A x-;u * 



W IS « 




9 «ttfttf**, UttDNA- 

„ *>>% 4 y*T?*ixifpf»#tttt 

* V yt?A*i»f Ifttt&ttlft e 9 t i> v <D 5 

O O 

HO-. HO-P-O-. HO-l-O-4-O- 
Ah <!>H 

o o o 
* w: ho- JLo-ir-o- J>-o- 

Ah Ah <!)H 



i ■* 



6 

-0- ^P>ift^4fl^^fllrtil*^*fcttttffl 

14. r^^n*0«ffl I.j KiBftOft^fcK* 

0 

. 0 

idHO-^O-.yttflO-, 
I 

OH 

, tfHO-t?**. 

15. r^^M^Ottffl I.J KB1St<D{t&toK*S 

0 0 

II II 

IaT, x HO— P-O-P-O- , yHHO-, 

1 I 
OH OH 

* it * W:HO-r**&« 

IB. rW^ffl^Otttii I.J *Cf3*<ZWfc^tt>*C*f 



«MB357-209297. (2) 
a rtt*ll*ott& i.j *cf3a©<fc£*rc* 

a rtt*Mf*ot[ffl tj iceito^«i»c^ 
ia rfcttWfcoaiS i.j rcf3*©<fc 

IaT* tt<t^«f^W:-CH2-NH-fi5^^^tr. 

— 0H=CH— CH2— NH— T? * £ 0 
12 r«ffr»^Ottffl 91 J *CfHtt<D<b#tt>IC*f 

— O H= 0 H— C H 2 — O— C H 2 — O H— C H 2 — NE— r 

I 

OH 



O O O 

II II II 

r , x wt ho-p-o-p— o-p— o- . j f± 
III 

OH OH OH 
HO-, tLTi«tH0-T-*4 o 

o 

OH 

~ o o 

n . ■ ii 

i/*T* xttHO-P-.0-.p-0-, yttHO— % 

OH OH 
-£ ITiWtH-'P^i, 

ia P&flf»*©*rffl I.J fcffi«©ffc^ fc*r 
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0 o o 
(I II II 

V^To x ft HO-P-O— P-O-F-O- , y ft 

1 I I 
OH OH OH 

HO-„ -tlTiiiH-t4>i, 

I 

0 o 

II II 

\*X* illHO-P-O-, f tf;HO = P~0-, 

1 I 

OH OH 
* LT * fctHO-fS*. 

21. r«f8lpffl*ottffl i.j rcfctaoft^&K:* 

0 o 

(t II 

V»T» xtfHO-P-O-. y|rlHO-P-0-^ 

1 I 
OH OH 

2Z rttft3*#e>ttH3 U-ti. ia. 17.. 18.. 19.. 
2a* %L<tt2tJ ©t^H(C iE*©<t£ 

27. U) JUS* 




X £ 3 * * # T K *r V* T R Jfc * b *> T M ft 

x— 0H 2 B— Hg + 




(b) JblBTfcfiMt^lfefcttzkfllft^*© 
KjPdCI, ©#£Tfc % m£*4kftTK 



«|}iK57-209297 (3) 

23. r»tfil*©ttffl U.. 15..16.. u.. fa. 19.. 

2a* % u<tt2ij o^cJn*c%aa«o<k^ 

24. rwjfipn*©t5ffl M..i5.,ie..i7..ia. ia. 
2a,21..22.» i L< tt21J ©u>cm(fC4ga 

H=; C H-C H I — N H- -C? 4> ^ # 

2i rttitft*©ttH 1 4.. 1 5., 1 6.. 1 7.. i a. 1 a. 
2a.21..22.* *fc*±2aj <Z>l/>^*l#t4 8B*t 

— CH=CH— OH l — O — OH J — CH— Cfl 2— NH— 

I 

OH 

2a rtoftmxomm i4..is.. ia.i7.,ia. ia. 

2a.2l..22. ? 2X.24.„ i L < tt 25J ©^ 
nK4>t3*©rt:^*lft*^T % bii^^ 




t C K N tt EC £ te * 411 AS £ * U < tt A r- 

. **^t> ft # * * JBf flK i . 

-ErLT 
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r * + * <J #4*ftt*^tt, ifctfDNA- 

2a rwnp»*<ottffl2 7.j frc«a«<o^ffifc*f 

3a r^fPffl^O«S2 7.J K&teL&lj&Kte 
S0>t± — CH2=CH-CH2— NHj t^£, 

31. r^ffWtOii2 7.J Ke«<D#&K* 

OH 

32. r#ttlil*©ififfl2 7.J KI2«©:*f&K* 
31 r#flFS**©«iii 3 2J KKttOA-ttKCJtf 



WW57-2M2S7 (4) 

*©7-tt«|C#U -tlTtLBjteQ 

0 o o 

H-, HO—*, H0-P-O-. HoJ-CUP-O-. 

1 II 

OH OU Oil 

O O O 

n h a 

* fc tt HO-P-O-P-O-P-O- 
OH QH OH 

2a n»IFM*OtttfS2 7.J icaawo^rttK:*f 

* *LTK£l$|H|tt#j3 2 4l»Ho 

u*t, 7 r-tiitftv — . heb * 9 

34 r*mm#o«5tg3 aj KERo^aK^ 

35l rttfflFWtfottll 2 7.J Ktefco^fcK:* 

37. r*m»#©tttffi 3 &J K«3«KO^fflcK:*J 
x x y v * h x % * X & r f F 4» & 4: & • 
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38. T«tt»*<Z>«&ffl3 T.J K&n<DltmK*S 

3a rtftt»*<0«ffl2 7.J KlB«0^ttlCitf 
^ . -f $ -r— KT^WFHKM'/f 

4a r»IIP«l*oBH2 7.J Iti3«©:*arc* 

5 * — t . T S"\-f K * 4 K . 
* y T V* * X tfx*** K^*e> 

4t r4$flf8i#©«tiffl 2 7.J Kta««>;*&rc* 

-~0H=CH-rCH2— O— CH2 — Cli— Cfl2 — N JI— 

I 

Off 

47. 



WKIHS57-S!UH2S7,(5) 

42. rtftt«*©«Iffl 2 7J (CiaitO^ttlCJtf 

^•t* • • • Ntf*-*— , * ^at • * 

43. rfctt»*<D«H 2 7.J ICia«©#fc(C* 
— CH=CH— CH 2— Nfl — * yT'*4. 

44. rW8fW*©ttffl2 7.J fci3«©#fcfc* 

-CH=0H-0H2— O— CH2— CH— OH 2— NH— 

I 

OH 

4i * r«fH : »*oWH2 7.J rccfto^acw:* 

?«^tt-CH=CH-CH2- NH- > * / \f * 




0 

I 

0 .p_ 



in 
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©«r* t*»£t±N*-ttfcjc#-t.£ u till 

j&Hii b i a t * f, * ^ ft¥fc£ * * wtia 

*bTm£njlOri*F>fCMOO,0004-t?© 

* fcrtr ^= > T- $> & . 
52. r«fttm#©*Sffl4 7.J fcfctt<Z><t£>ttFfrC 

t 

51 . rsmW^OttgSS ZJ K&tfcOft^&K: 
—5.4, r^«Ffi»*Ottffl4 7.J KfcWL<D<t&toK 

55l rwUFattfoasau 7.j frciattoit^terc 

56. r^M!!*Ottei4 7.J ICftilK©<t&fcfc 

57. rtfflfW#<DWB84 7.J fCfcttOjfc^fcfc 



?*KlBS57-2flH237 (6) 

~0«5#±3tc4* rw^«*o«a4 7.j 

4a r»ffr«*ottja4 7.j *c.E«t<D<t^ k 
sa r##w#©ttfig4 7.J tciatto<k^«9*c 

5t. r«aip»*ottffl4 7.j frciattoft^tefc 

LT <> ^ v a* t * $ p T - >% 

tr. 

581 r»MB*0«BB 5 6J K i2 *<D (t £ K 

— C H=0 H— C li 2 — O— C H2— C H— <I H 2 — N H— 

I 

OH 

o 

& * % m » * *x ^ & a* * ^ tr <, 

61. rW^W*<D«ffl4 7.J frCl3«t<0<b^te^ 
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62. r^^W^O«SH 4 7.J *CBtt<Dfl:<&&rc 

63. r»8Tp«*OKffl4 7.J rcffi*©<t£fcfc: 

64. rw^a^owfflc 2. j % u<tt r*s*s! 

*©ttffl6 1J |CK«<D<t^ttlC*J^T* A 

65. r#*iFSi#©Kffl6 zj r#fr»# 

©*!ffl6 1J KSBttOlt^lfeiftitfl^T. AH 

66. r#^0!^©iiffl6 2.,6i,8U U 
X* R{t¥*S£tt-CH=CH-Ca2-NH- 

7t. «i§5t 




72. r#ttf»#<DttH7 1.J CCiB **©:***:* 



«R|BS57-2U3297 (7) 

x-a*. 

67. rtttt«*©«llffl 6 1,61,64, 41 

— 0 H=C H-0 H 2 -O-0 H 2 -0 H— 0 H 1— N H- 

' I 
OH 

X-«>&« 

6& Vftf?m*omm 6 z . 6 a . 6 4. . 6 & . 

6 6.* % L < fi 6 7. J ©V^HfrC* 13«©<fc 
6a rtt#fll*©ttffl4 7.J (CfiftOflliiJ&tlK 

«c <h ffl £ re tt ^ u fc * ^ * * p> * a it ^ *> • 
70l rttlttt*attH e aj rceiseMfc^toK: 



x 7 x 4 h £ E . coli O D N A jji tj y ? — 
--tf , *** **»«ff*X0:fc h ( HeLa ) Iffl 

— oolLOBHA#9>9- -tf . * K 9 TV * ~? 
r — i? T 7 © aN A# 9 y 5 — -tf , He I a 19 

9 y I * *Xtf'*V * * ^* Ifflifi HN 

A#9*?--tfl fc*tf*£8 aN A* 9 * 

7a r#ftsi*©ttffl2 aj *U<-tt rttftffl 

*©«Sffl 2 t.J *Cf3*©#& 5i * v** K«r 
m&*&ftTK* 9 ^U<tt*M^* 
* K©*a*CfttoitUtf X*<t^» 

r HP«5jt©i5ffl4 7.J (CI3 

*©<fc#*©*£:*tt. 



;ht, *lx x isle* y © $ — ?t± 



0 


0 


O 


II 




u 


.p— o- 


-P-0- 


-P— 


1 

OH 


1 

OH 


1 

OH 



XII s y© 9 t> ©*■©<&© % ©d fl o — *« 

®W?B©#£Tii3*&frTlc#^x&*tt 
ft* r^i«pdl5ft©«IK4 7.J (C3Btt©{t^& 
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74. r#flFi»#©tti8 T aj fclBfcOtffcK:* 

75. (a) 



?*ISIHg57-Z0a297 (8) 



o 
b 

OH— P— 
I 

OH 



0 
I 

6 — p— 
I 

OH 



O-CHg 



.0. 




0 
0 

0_ f -l 
OH 



O-OHg o 



s H 0 



O P — 

OH 



-OH 



* # -t h ft ft £ v * « * * * ■ S 4 * W 



« • • O- 



0 

I 



* *r + * 2k m<t m * * * & m -r a 1 1 . 

(b) ±B*Mflllf*ttfc« ±ia*«<t^ft 



0 

II 

P— 

I 

OH 



• e*fr*s*tt k is & * #j f & s * 3t tt a t? * 

(o) r^H^Oll 4 7J ©fc^fc*® 

TKtflS^LaOT fttltM*0KB4 7.J © 

#J:©8:»*P>aa r»Iff«*Oi5K4 7.J 
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7& r«r«F«l*OlBfflT 5. J IfC ft* 

p n % 15 5'^^ i o o nonBBoa'H%. *u 

77. rtfttffl*©*iffl7 5.J KUBttO^ttK* 

78. r^WI»*OWBBT 5J KiBttO^ttKJtf 
tt-0H=0fl-CHz-NH2 T-fc&o 

f • 

— CH=CH — CHj— O — CHj — C fit — CH.2— NH 2 

\ 

OH 



q»357-2D9297 (9) 
bcl r**W*<z>ttffl7 5lJ *c 

ai r^rfffi^ott®8 u ice 

tr. 

64. r«fffM3jtOl9fi aj K&WtO%&K*s 



86. r»HP»*<Oi5iffl 8 5lJ rcfctfcO^fcft* 

A' . a /« / — -V , r 9 * 9 > . & * * * y - 

r 5 k » P> * h o 

87. f*ttttffl#<Diiffl B 5J KgB«©#fcK* 

^x* awl * * + ?ttztt4 5 y yfr 



aa rttttJ»*©«ffl7 SlJ KUBttO^fcfc* 

r/ftfTt-F, * X IF x * + * K * 
* &. 

^11— CH=CH— CH2— NH— ^"t**>&. 
92. rttfra#<D«lffl7 5. J KI3*3*t*;fr8e 

ic^i^t* fit* - • •Nfcx oT*t>«ni 
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— 0H=CH-CH2-O-CH2-CH— 0H2-NH- 

I 

OH 

93. rttftmniommi su kehs**:** 

&{t¥«&tt-CH=CH-CH2-NH-4 * J 

94. rW»W*0«5fflT SlJ KtoWL-&*\*>1$m 

— C H=C H-0 H2 -0-0 H 2— C H-C H 2 — N H- 

I 

OH 

(^*Ifiit4ti, «** 9 Ktt*ft* 

ioa r^^M^oiiS sij «tre«<D*&rc* 

f»ftft*l±ft*fttt . *W?***UU *fc 

lot. r#i^»*o«H l:J KEttOffc^fc * » 

102. r»ftm*©ttH ioi.j KE«©*Ht^* 

toi r#B=ffl*<z>«fffi iqzj frCEtto^j-ft^* 



WDW57-209297 (1fl0 

96. r#flFW#©«IH9 &J fcE*©;firfcfrC*f 

±E<fc#to©#i#Att **** io* 

97. r#frR*<Z)ttB9 1J *CI3«O^Serc*f 

98. r#ffm*<Dtta9 KEtfOtffcK:*, 
* ttJbB* 9 **** Ktttf #t?<&*. 

99. r^HPM^<OttS9 5J KEK<D;**K:* 

**** r^fr»*ottffl4 7.j ic 

Ettoft^teo^w^rtt. 
105. r4*fra*<Dttffl io4J KEtto^ttK* 

ioa r«*»*©tttg io4j icB«to#itie*r 

^T* ±E# 9**** FH.y ^y.xh 

— 4 > J Jf a -f i) 

107. rttfrft*Ott@ 104J KEttO^fcK* 
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10a r#tt»#©«sffl 104J fcffeeo^j*^^ 

109. r«r^»*<a>Wffl 104.J *ClB«<D#i*IC*f 

i ia r&ftmx&mm4 7.J rc«2«to<t^«jt\ 

112. rw^2»*©tfilffl 11U ^f5«t<0*5{t^* 

in. r#flF8j*9«ffi uaj iciatfeo^fcic* 

tt ft S IS & & * *t SI b * IS* * r- * A . 

in r#HF*»#<Dafiiffl u * fed: r##i»#© 

t. 

12a. r&fr£ft*0ffiffi M9.J 



WDW57-2H9297 (11) 

111 t*tf 9 a * v*-* 

-thtk % frh*2> rttttWfcOttffl I.J * 
fctt rtfttttfcottffl 4 7J o^^njciig 

^T* J:»# 'J?^ v*+ K«£>fl:©gB#A 

iii r*m»t*©ttH uij *cia«o^ttK*f 

y V ytf>p>*&. 



121. rttaF»*©ttB 1 iaj Kraettofc^ttrc 

122. r#!*a!#<Dttfil mj iCiBtt©tff£-{* £ 
121. f4HM**ottlflM22J KIBft©fl^fctt: 
124. r^ffpa^tOttgl I23J fctettOfl^fctt 

r^HPM«Ottffl 4 7.J fCEttOit^fe i K 



-833- 



4&r**^ *> L < Wt 9 #t*«0>* 

12a rtfl*f9#o«iiffl 125.J fcaa«*©#ttfc* 
127. rwttaitfoisea 175.J (cieno^ttfrcjtf 

12a tttt***£S*K?**.{§& 1 1 % #Hfrt 
tt«9»*f:r*F*a£ftft 

#T*c*<Ai:tt/<** 9 r^Jb»^n^^^ 

9 #tt-SL»&T = *ttlfe«|ia© 

# 9 -<^* K t fiftfe-fr LJ6& ti, K-tf 9 

« *c # + * ttt tk <o # m * m -t a a& © / < 

t 

131- r«$fr»*©«ffl isaj rciaa©2ri*K:*r 



WRIB857-209297 (12) 
4L<tt9 #**»©*-«£«&****:= 

fc«i&©# 9 a 9 v*+ K*^#©#£*ft 
Wtiti, **4*«*&4i©afS|fr<£ir 

12a r»fr»*oKffl i2aj frcc«<o^Scfrc*f 

*:U"C«aH«t'<^ T 9 T » * a/x„ 4»Jt 

*icKxne>tii r^wat^oiffiffl t.j ©ft 

#«J**tr><^ T 9 70f* + v 9 

132. rttfffflt*0K& isaj iaEtt©;#Bcrc* 

f * — K x jxA'f yf , x>v^f 

3y*x tf^y + x^ % l< Ht=M-t 9 r 

r * y y 9 a f k^^s. 

134. itfeW^aiKM*u^UT^o^*c«tXn 
r*m»*©«ffl i.j o^t^tit^tf 
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135l P — H + S T«&#IC*fiATtt 

sr#<D«ais u ©ft^tefr^tr-y** v y * 

ttttit^fll * ft**-*-"** #9 Hi/tf 

Kfcs«®!i-at£* fit* 9 **v**K*ii 

9 #t*»* LfcT 

e*#£-#4:l*£ 

137. ^ < t 4' — ?0 * y v r'&ft& 1 £&*> 9 f 

M&&&zzn*temm<D# 9 a-* 9 uara- 

#<D*^ JfcAitfcrt,af$rf 9 **7** 

»«t&ti»- A — #9 on^ 

ifiE* 9 Ajia$r£x,T?la&&rf 

itt, *r t&ttl&k lti<5hfctt^«:ifc 
ttWtStt, 4*P>ft**tt#' a 9 x ? 

FiEM* y Ait^«f # 9 * * u*fvoi»iii 
13a r«ilpa*«>Wffl U fciattfcttS'fci'c* 

y Wt R J£ -fr U to ^ *t T <3 # 9 ^ 



131 0l6(*J:«C|!Ba*Kiia^^ixft:-il<oit 
r^HFfll*<?>ttffl i.j *ciB«©<b 

& 3 n * p§ a m 3 h & 1 1 *& sic -s e5 ^ * 

tr* tLTIfcftfeit.fcO* A ©*&#©&« £ 



0 OH 




Ma r»*»*©*H"i3a*fc*± 13 a. J Kun 
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^ x a & © a* ffi © * * y « * tt a t & # * 

141. r##W#©«[ffi 140.J ©tfjfcfrEX 

& £. kfrfrtt Z>M$6 4 L<ttffiS*«lj©:!fifc. 

4uit rfip«pg»*©«ra t.j fcga«©<t 

o«^^<oi^4^il< naff**** 

I, * A Ub ft # tt It £ «J © « JS K 08 % V X m * * 

«mh 

TI8*ttfrltB*«(K+&ICtl&*4»H*AA 
© ft mtC X & 4 © T* * A * <£#© fc *> IC 

* LT*©fcfcrcErc<*#ftJB;>:i**-j-*. C 
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WBW57-209E97 00 
144. r##»#©ttH142J KIBttO^fcKitf 

a f8*ui©i*ta*«^ 

* D M AflflS^^tttt^x ( 3 H ) , »(32*) . 
*K ( 140 ) # 4 b< tta ( 125 X ) ©PI 

tt5E3*fc:x oT#t#ftg«»*nfc* * u** k 

icfciox^a. t©i 9 4«:JWtt<fc^tt#±^ 
lC«ftfL< ^»©#£*<?<feoT4<*/8#;tft*ft 

< ©tttt&BttSt* ( WL\t 32 XO= 

«r 9**rci*eg-f h 4 or***, 

jtittwnt^-i. t©t£Ktff*ffl* xo< 
Ji »ij *t f» k *j m n * t * * ffi 3ie & • 

t©ffl^«*#tta£lfC*f>*ta*£ 4£©*# 
#*il&£Wft ( Kdi»=|d H5 )©-o =8:^-1". 

-/? vox 9 MiL«7x 'Jfv, 

^*>r = y 4 L < tt " 4 ^^4^©x 9 4 
»«7tt*KlK%. 4 L< 

— -tf 4 U<ttT^)er 'i*x-7 T 9— -tf © X 9 4 



a * to <d m * m 98 i- a fc * # ^ 6 n r * t 

U*J5 ( JB. A. Bayer £ M, Wi ) obek Method 
of Biochemical Analysis . 26, 1, 1980 
K*^Tl*fft3:rt& ). A©«ffef#:ttt«l± 



»WS57 : 2il9297 (16) 

41:3*1*: < J. B. Manning, N.D. titers hey, 
T. E. Broker, M. Pellegrini. H. K. 
Mi tone I ] , * X N. Davidson, Chromos oma , 
53. 107. 1975; J. Manning. M. 
Pel legr ini , * X & N. Bar id son, 
Biochemistry, 61 . 1364. 1977 ;T. B. 
Broker. L. M. Angerer, P. U. Ten, NJ D. 
Her sey, fciy N, Davidson, Nucleic Aoid 
Bes., 5, 363. 1978; A Sod fa * X t>' N. 
Davidson, Nuclei o Acid Res., 5, 383. 
1978. ) 

-?-id»£K:R«3nfcS8<DX 

it* h 1%iz t§£ K * UKIft^fiKtt b *t*t 
* 9 * * KoMfc»lttt- 



-*»&#ifcd<ftp<9*iTi'i&. ft^ltrKlin#4*L 

*r*Hfc£*fr* * ^ K**Xtf# »j * * war* 

9 >aj©C-8fc«%L<»±7--7 f T'v , :/'J v 
ft © C - 7 & ® <D * K m A -t h it to K « « 3 *i 
]fc # ( B. M. K. Dale. D. C. Livingston* 
~Xr> D * C. Ward, Proc. Natl. Acad. 8oi. 
U. 8. A., 70. 2238, 1973; B. M. K. 
Dale, B. Martin, D. O, Li > i ngs ton to X 
D. 0. Ward, Biochemistry, 14, 2447, 
1975. ) * 

( B. F. Heok. J. Am. Chem. floe, 90, 
5518, 1968; B. P. Heck, Ibid., 90, 
5526. 1968; B. *. Heck, Ibid.. 90. 
5531, 1968; B. F. Heck. Ibid., 90. 



5535, 1968;* X CK B. F. Heck, J. Am. 
Chem. Boo. 91. 6707, 1969.) Bergstrom 
£$knW$i%{ J. L. ButhttXtfD. £. 
Berstrotn. J. Org. Chem., 43. 2870, 
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* * * > f fc It A: ft * 7 *r > i m £ * 




6 6 6 



2) tt$EJgfe 




1) T^V-X-^^^^— 

2) Igo— — tf 





3) & W 



1) ^te^-J*-^^^— tf£lfc<& : mB 

2) ^^>K-fyf-^& 



^ x vnm& dna *H*ic*t uiv> 
^;*fc©»ar*7t^:r*o 



±&K&m^ffcT?p h C t tew LX\n> So m&& 
* b L * *m O m $6 K frt * © ^ iSfc tf> 
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1 - " 

x * h 3 * *<* * % U< 

tf*-f * y -* 4 A|c*W-*-r«-y 

U >Wt&> 4 p ^ * r * f0 * 

•jm > y a><^^- y * a ^» 

p ^ *rci><rr&T $ ^y 'a y Ktttttftt 
tes^&i: <t#ttt#*©-e£>&o 

© # 9 x> i>> ^ K tt W « T * W X 

7 'f V© X n^^'i Vy-ibi^Sfll^^ 
fctttm x < # v> e?nx*7tit^L £4 * 

KNA j£<£^«> KttftfMDNAoj: 
2£*«*tftttt-t a*^-?**** #<©0**iL 

dma ^tefi^^-ftflwa^K^w^n-s^Xy^ 

-:-C©-£«^^^©»^^ p ->MfcS:*^»7fti 



WRIpS57-209297 (30) 

Sf i£ * Hit 

, . * LX*ti&KW<b<0 

c©^&«:fiJttf ? 9 * * r j> x 
j&£© X *4fcfcW*W©ifc«fr *ctss**t»^o 

k*c x & afloat ec*-5 < *$ggg ft x * # y * ^ 
v** K#3^£©Te©xercxoTtftwsn 

at£^©fcH*f*fier & c 1 4 l, < rit*fef#=ji 
©#^©ttii(c^^tn6©te^ttiWi&ii*^^ 

'Kfr^xmv*bnhrb*>5o tb^iiewt dna 
b>t# & *> ^ x ^ &tr t * * y mi&toz wm-t 

5tt^7 Yry*- e*TyVLfr<D® t %\i}<6 

itory?- - "trV V igG "ife»c» 

Kt L-C^ p-x<b«n^:itfe^iM<ft©ffl^art 

©^tt^ff WiatttttA^ttM^^©^^© 3 
j&4fe^l682«*tefCi4:U-CX j^^a^^^y A 
'<> KfflI©^^IB^©^i± t &&¥&&<DmitW 



5fefe#*X &x*M1k&i*±<Dm£i DNA JC 
^5Sa«^^^#3: DNA 

22 *p-<— *©*g(ffl©:fc£ «<0«IA(CXir 9 

tBNAit^OX S**:/ r- f ~ * * h*X 
0*7*4 — ;tf^t>#£>*t;t^ =» — x<b Kp 

5kb i: 22kb#A£#tr7'7* $ KpBB 
I7D t PPW539 '^tO^KX^t^fi^/lik 

"i±"KB y?4 ak^o-c*< otsrtttircifeia 
*M&-tz> %© tL-cnbttx^^o &©imhf 

f KfCW + i DNA tW«-©*B5£W: 6 B£WI©:£fid© 



WSIB3 57-209297 (31) 

DbIA »2E^ttBio-dUTPO^T|C^^'C 

- y ^ IS&-ti: LJ6 bftfeo # * 3 HdATP X 
/it tt 3 HdCTP fetftMBSB-fll * *C 

Pardue., J>X#J. G. Gall .Method In 
Cell Biol . , 10 , I ( 1 975) .^fCK«^n 

fc8fc£:TS*16©#«©2x SSC *£#©«, ^ 
H KttPBS.f «#Tttttffc3*t*JS*i ) -C-*- 
*L-t PBS iJ-XCMO mg/ ml BSA* 
<DZ$Mg/ml hTyr-Xj-j-ytXK 
37 C 2-16 f*Jto#±Ztl1to ZtlK^^X 

- 9 h IffG ( Mi lea Laboratories . . 
PBS frXV Ipmg/ral BSA f> 1 .: 100 Kit 
HSiVCC** ) t#K 1 <- 4 B$|H!#&3 *Lfc 0 a: 
->« x * a ^^tja WfC X o -t«ife#fc 

& ± t &6*tx mmst^'MtitK x ^ x&& 3 tiz> 
Ko«ffltt*ii itvtmoxikK 

z<D$L&&toj,mt±titmm dna aw 
iw^feVoirK^J^ottisg^^ L* £'£ &o 

*Wtt h ^.x^oftboi^kisa^b©^^^^© 
( ) it«©7feJ6©4-a^ji(^f^ 

Afif^tt^t^? ? YT^f- - tf*Vx TgG 



L*u4:*'&% Laram# ( 1972),Wof ay 
# ( 1974) KX^Xge&S*.*:* '^^V.-ttft; 

# 4 ff*»«4^» e> * 1 1 # w# & o t<o¥ 
JK*c*-^-c*±*-1X0l# , #*©^tt*-*itt>, 

( r p'-XTM ) K^^^tV> 

n&o .15 — 2b*lftO : ^r^x ( DN P ) ^a>- 

Zt&tiMzh ( Wallace Wo fsy, 1979) o 

frt^n/trv^- rgG ID %-tr^*«****r 

tffitott & 4 * is-tt & 5 a* & 7 

ix©«fOS:*± Hasan = 10 ,S £ bXt>&o 

**£*©tt«*fc^ 

»C*l*"t K 4 -6 1 £ -C -5 5 o 

i ■ 

FITC(FITC, tf^xft-: BSA ) T— IK 
<E© 5 t>©A— Ofctftfi^A <0 DNA 



WRW57-209297 <32) 
ft La* < .LtiooT^t - /tv i » g 

DNP -ftftf*tt-«tt*7v*'- IgG 
£ ejt^vMMttt^ttfcTX^-DNP I*G t 

^♦CH%W*C»Cf^^T^i^ > 7 < o a * 

L'xnttfricftft-fcffft $ **>©*$& t U 
igG «c»L"Ca-> r e^V^if *— 

J»#7* t £^W*&i*te#fr;fr^*o to*- 
^h^/hT^f^ + FITC , tf^-^^ftBSA 

*^lR#rc&«J6*t £#4feTfe*l#*o BSA 

e^x©»— /*Kttja#3nr^*^©-c, h 

pitc- e^r>ikBSA^^t»#-ra* btf, 
*-»5ififett*-»^e>©-tn©-fffK:4i) % m 



T*><5>9o X &#v^|g^#^tf;e**Wk**i.* 



«R|H857-2fl9297 (33) 

T^tt^tett*li»-i--6ifiHl3(M4 < ****** 
. -tr , fi -p \ rr—voTA'lr ft *^7t^ 
in 5 * ic v . * ft it *fe tt£ *aatc t> ft h it m»K 



#j**<ctt:ra««uk^fc^ 



#*g** 1 £ tt, f- if > X 4 * ift 

^4£LitcxoTpriET4>-6o cnto^ifettia 
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RNA #9 -ji ?-*bn*Ol<bKM^htotkto 
A DNA ttflt»«^t"C^^^DNA ©**ltf» 

&o £©#ft|C*v**ttV 9 

*^ f;*-?- Kfcfrtr£tirf9 *^ w** KJiflMl 
$#i*o fc"*tS>'*>W*- Kl£jfe44t^**?9 

Tic^-cas^ « # 9 -< y k t ^tt-e l to *>n> 
a^t^j^^o 9 * > v*+ ratftto*rte 
******* A «ufcfc*»^ 

'*»*©«©* jftiflii * * ^ A^ataiclU < 

J^T©*J*Wtt*fSM©ft a ©*M8*ttM-f * 

-ft**© to r#Mf^6«H j **ce 

1 *«tC/2 

UTP ( 570mg , 1.0 f 9 4r^> 4> L < ttt 
dUTP < 554mg , 1.0 * ij *c ttl Mfe* 

y— ^r^ y 77-pH 6.00 100ml i§JWS*t-t 

Lt#ft*«t( 1.50 Mi » io ) 




13WB857-209297 00 



»• • • 0 0H 

^ b*l**flfiJftfl5J;©*,**r ^£A*Htt*©|*JBU 

©fcto*c/B^e>**o ' 

y Ko&aicaa** j?>> 9 

ad * 9*ju )^Stt4t-&ii4tLxttMaM 
Hgci 2 *»*s*i* 0 *att*a©£*i*4,4- 

Tte v» r + © -f * ^ 01 * ^ a*-r a t £ 

■toper » 

Analm , 94,392 < 1 969 ) ) c Dale # 
( E. M. K. Dale t D. C. Ward , D C. 

vingaton , *I^e; Martin , Nudelc 
Aeid Re.. 2 . 9 1 5 C I 9 7 5 3 ) tCXvX&~< 

«"o o^e, loo^trowi-ceoTto *tt**f© 
^a«'x 9fc««©r*«30iV xk^^^y-A.© 
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XT 9 *T « v - x ? v*T y<D4t&Km^ bit 
UTP Oltft 

a i Ji»»y r-#"'« ^ 7 z -*ic««nt-e»n't l 

T 2 0 * 9 ( 2BTnm t 2 00 OD/nil ) 
KW*f.T**t*o ASM* OMR T 9 a*T 5 x© 
jfrbl>^2.0 *A*fciKtf« 1.5ml OT'J^Tiv 
< 1 3L 3 $ 9 ) * aSml©** 4MftflfttC^ 

^*i?t7>J *rT« v^> y^0 3nl (6.0 5 9 *a*) 
frx*\s*1~ Ki«0 2Sml( a5 ?V*a-)(C 
t&AlSixfco 4 ml ©**!£»#£ ft£K 2 PdCl 4 
( !63m*,a5$ 9 ) ©—- P©x ^ W**- K 

T©a** HPLC » h 7 < — IfC XoT 
fT*>*Vfco 5 ( 3 -7*V/n-4y- 1 -4 ) 
* 9 ^ ( * !l <f*<DT V*>T i VTft h > © 
5'_ ij^7*^( rjMfcHPLC fi?±frb&L 

1 * ttt VA it *t £ i S ft © *l* * 

r« r- * NMR%*^«flCX^tC AA-dUTP 
( C 12 H 16 Nj O l4 P 3 N* 4 - V H 2 0 ) : 

ft . C 22. 9 1 ; Hi 2.8 8 : N,6,68 ; P. 147 7. 

MMft. C. -2110; H, 2.3 5 ; Ni 6.4 9 5 P, 
1 4.7 i AA- OTP < C n H, 6 N3 0 15 P 3 Na 4 
-4H 2 0 ) i'mmVL . C 20. 6 1 ; H. a46;N, 

6.0 \ ; P. 1 as. &*tf c, 20.8 7 ; H. 4. 1 1 ; 

N. 5l 3 9 ; P. 1154 ]t*&i^^/ »tt*C-t 
(c)AA-dUTPt ^HAA-UTP ©***x<fc 



WDSWS57-209Z97 06) 

*-Mt,( 7*7 r t-X> o ^ ) ©jSlW(C*r^tN 

KJ6«SOi»r«C%-j a -&A'«l( Hg^Xtf Pd ) 

- 2 4 B$MafiK:&11 L*ftv KS^fi^M 
U45mmtt7 ^>^«( t^y ) fcjft Lt:»# 

tt5f*(C#JR-£fett; DEAE - *7 7 f?^ 
TMA-25 ( Pharmacia )© 100 ml * 9 * 
K:»ffi«n7to PH5.0 © a 1 Mfi^ttV-^© 1 

90ft»V-/iL<tt PH7.5 ©s&iRh V ^ 
f^7y.*'* V Aj£©^*ttf»© 1 /Hffl^R 

( ai~a6*A- ) *m*xi&M*tvv>btiito m 
a©s=j&ttm q.3 0 35 m *©fwic»m*r* 

t© e-^jWRfe*©&j«&*^-ciA* ttt 
^ U *fett>4*l«tt ph a 3 © a 5 mnh 4 h 2 po 4 

^/7r- (^Wi ) * U<ttPH4.3©a5 
MM8 K iJ iW^^n ( ^HB^IK ) ©^ 
■3*tj6*&ffJV/'v-cPartUU -ODS 2©*?*Jb 

Hei tamtnn 4*XCf F. ML Richards* Proc. 
Natl. Acad. Sci. USA. 7 1 . 353 7C 1 9743), 
*jt*-v( Slima)^vbli«^-feH^:o AA - 
d U T P • H 2 0 ( 6 3 mg, 0. 1 * V ) % L < tt 
AA«UTP^4H 2 0 ( 7 0mg,ai4^*V)^ 

pH as ©ai M*^*y — 7 r^©2ani 

Kltm* hfly -t LX > 7 > A' A 7^f 
t K© i ml •f'KjffW-fribit^NHSB ( 3 4.1 mac , 

MftfiKiiSS^n-tu-c-tn^b ph 7. 5 © ai 

MfEAB *Ci^X^#¥l»ft«n:icUiDEAE 
--k777 r y^^TMA - 25 ©3 0 ml 
Jbl£SttAJf£ftJto tt*?AHTEAB ©400 
ml fiffl^K< (U— 0.9M) *CIot*(H5^o 
as 5 ta«5M TEAB M*C*|iiL)t^fy 
fk- dUTP % U<»±tf *^-vfk-UTP Sr^tr 
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-tefe***L*o *««©*?**£** LTtf* 
w*** Ktt'Dow.x TM 5 0 (N**Sl ) ©??<E*-C 

y — *-© 3 f»jto^oic x vxttmit ux> htis 
x^x— ^Tjst»-ee»^ **ffcy,— 

HU K#«ttpH7.5©> 9^- MCI 

*1C20m Mt«n-tLTt»»;^f KM 
* 5 mMfcWW3*i*o * K * - 2 0 t 

ttbio- dUTP bio-UTP£fcJ«fr© 
^*^*ftt&©I&*3:»A6 Bio -dUTP<C 22 
H 30 N 5 °t8*3 S| Na 4 * 1 H 2 0 ').«!'*: 

c, 2SL80 ; h, aaa:N, 7.89 : p, ia4i ; s. 
aei. &f&tt ; c, aat4 H, 12 2 ; n, 7.63 ;p, 

ia 31 ;S, 3.70. Blo-UTP i C 22 H 30 N 5 
o 19 P 3 S, Na 4 * 3 H 2 0 ) : mmm ; C.2915 

ctp £ dCTP«t^.«WPc#±^»w i rcieaKL 

CTP( 56.3 m* , a 1 * V**) t L<*±dCTP 

( 5 a i mg , a i f M^l^pfl&o-oaiM 

ft«y-^^y.7T-<D2 0 ml **C»#-££>n 

-tix^^^-h-Ct^-frb^^o *Sffcy*-»A (. 
312m? » a9 $ y ) ^St^D-efett-t L-CK 

©ST* ^ V* T K£tf X ^ y -jko 3 f&* 

6>*.fco A A- 

CTP $>X CPA A -dCTP©##© * It 

f^Xf Ktt PH 5l0O a IMiftfifty— ^r>< y 7 r 
-©*(€##-* fe*vf;L-C l0mM( 275 nm 

92oo/mi)o«^(caiiap^einyfco 2.0M 



WP8BS57-209287(36) 
: h, 3. 1 9 ;• n, 7.45; p, 9.89; s, a4i.. 

C, 2179; H, 135; N, 7.685 P r 
ft 81 ; S, 3L32- 
PH 7.5 tt**t*blo -dUTP t blo-UTP© 
h A>ttH( >m«, 28 9 nm (« = 7.100) 
J Araax, 240 nra (« — 10,700) imln, 262 
nm ( •-4.300) } tt tr y 

y— ^ttilt>OP -^>f^7^ ;j/y^A7 

D. B. McCormiek*»£tf J. A. Roth, 
Anal . Blothom. , 34 , 326 , 1970) 

dUTP*-XCfAA-UTPW»*«0^«^KlS-C 

***vfl;-CTP £ dCTPO#j« 

RflKCgi^^rbn^ ) © aSml ( 1.2 * \) ) 
fcSflP4tC>*i,ifcUT 1.0ml © H 2 OKfiSf»¥-ee>tt>t 

^^u*^k#«( at $ v*a-) K 2 PdCi 4 ( 

3Z6mg,ai iH>)^Jn^ 0 Sflt 
2 4**Mfc*l,*:tt, tt*lfctta45mra&*jfiL 

" ftt^iW^n-frLr PH7.5 © 50raM TEAB 
K £ vXW?m<tZtl1t DEAE --tyrfy? 
^A- 2 5©50ml*7^±rcftffi3*L7fco 
^V^^^ K^jatoWtpH7.5© 50 0ml 

( 0.05-a6M )©tS^frcj:^-c^j3ij^n^o 

a©^J«ttJtt-e28 £ 0.38M tf[©MKfltW^*^ 
Partiflil ODS- 2©*? AjiTHPLC^ a-v 
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DowexTMSO ( Na* fi)'©?ME|C:*V*X«p*IH|«-- 

4 1 1 \tC X v X Na + # K&&*t h * 3to 
Dowex ^^«*ti^O^ ^.^ 

t^M^a^^^o AA-dCTP 
( C, 2 H, 7 N 4 0 13 P a Na 4 • 2 H 2 0 ) ; 

attffi, c 22.29; Hi i63; n, a67. p. 

144ft. ««&<t.C v 22.16J H. 2.89; N. 177 
; P, 1418. AA-CTP ( C !2 H l7 N 4 0 14 
N» 4 • 2H 2 0);MiO. 21.75; H, Z57; 
N, 8.46; P. 1401.tt*ft. C, 22.03; H, 

^47; n. a 69; p. net; pHao ©a i m* 

301 nm ( *- 6.400). *m|n 271 nm ( « = 
3,950).* max 250 nm ( 9.700). 
AA-dCTP ^Xtf AA-CTP 

Sfcttfll 5*>Xf/6 

;V tr^^xffc- UTP *>£CM t > 
v<fb--dUTF©*ft 

-f ? y *>*-s"M Kp yp<*4 hWttt&L* 
vjM>IH«* nfcfK. Hotraann, 
D. B. Melville X tXV- du Vigneaud, J. 
BioUChera, 141 , 207-211, 1941; K. 
Hofmann^XO'A. E- Axel rod, Ibid. , 187, 
29 - 33, 1950) . -f ?V tftf x©N -^-f K 
p^^ir^ -y- O' (NHS ) x^^-^tt NHS - 

r *> ©*•& © * a ic* mm * *t* (H. 

Hel tzraann X £KF- M. Richards, P roc. Nat. 
Acad. Scl- USA, 71 , 5537, 1 974 ) fcflJt^T 
M»-*&*L*:o XtttV 1 ( b BP ) K&^XUWK 
WmZtHtX *> KLTAA-UTP ( 7.0mg , 0.01 



AA-CTP ( 16mg , afll $ 9 *r*0 4L<tt 
AA-dCTP ( 14 nig . 10 I a*) 30tpH15 

© a 1 M*!>Bty — 7 r — © Sml'tHC^A* 
-t*-ib*L % *LT'>/f^*^A7 i K© 12 ml * 
rc«.#*fc*t-t^-& NHS . - y£**y ( 14 nig. 

aou'j*^ )^«JD^n>to &m-cA8$t%#L 

fitKWtt pH 7. 5 © TEAB © 1 50 ml US 

ai-a9M)tami»tLr^^"r:DEAB 

-t77fy>^A-2 5© 10 ml 
n r 7Kfr*t bflito 150£160M 
TEABfHIitJ&WLfctf^Wt- CTP 4 L<<± 
***Wfc-dCTP*^trE»tf*)&e>nx p- 

UT PH7.5© a02M K 'J y^T-f 
- S>> ^A'T i -/ '/XtA7Aft K*CX -p-C tT 

H*^) * L<ttAA-dUTP ( 13mg , 101 

r y * ^ ) ^ si« t> n pk a 5 © a i m * ^ » y 

7 T-© 5ml*rc«MPM£fe;h^ 
*^^r ? K©15ml'f , K»»-£>*i.*NHS - 
4 $ ✓ J"; ( 1 5 mg , 1 0 1 « IJ ^V* ) 

il-t Ut-tn^b PH7.5 © a05M TEAB T^fll 
3 F*ffc«n3tbEAE--k7T7 , yA^A - 2 5© 

-ifrmi^fr^-A±iciaft^fflr^tuyfco 

TEAB© 1 50 ml i!4£( a05-*a6M)KX 
^t«W'3<t*o 135 t a40M TEABWlCifctb 
Lyt^f $ y er^^-y- UTP % L<tt-f 
^v- dUTP*^trlSaW:> ^y-^#ffircj>lrt 

tLx H 2 OffiC»»-^e>n7to T U *-T$ ^-^^ 
?to *»e9*f»«*±TtriF^--k7 T p— .XJi© 

pHas ©* ^Biy— 77-»t i *cta i m 
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^^bnTt^w^jatooESttrV 1? v - -fe 7 t 

p-XO 5ml* ? AlCigffl^fL^rt-tlSIi:^^ 7 
r-<D25ml <c x -r *X7to 
*.j6»fepH4.0O 50 mM ftBRTv*^ !> a r«/H 

kx feAfco 
3MMI7>XOf8 

NAGE -UTP i^XC^NAGE - dUTPO^ftSt 

o tr^ux — -^^ , NAG£ 4:4fl»^^i^ % T !/ a* 
/yy^x-^j^') ( Aldrlch 

Oil -0.6M)t^^-CEiEAE--fc7T7 r >^J*A 
- 2 SO-'* 5; ^!jbiC>**r ' h jtrrstilto UV 
>^-&>arllaiiO'bs- 2'±O#0ttt'ft. 

hplc me m&mK x ^-cffife* & o-c t £ 
-t L-t K(c ph a 5'ottMftt "rV* * ^ao^ 

" ( 0. 1 ~ d 5M) * jfly*%'DEAE - -fe 7 r ^ * 

~Vn*o <£tL£OKffrlC'*VT* &NAGE- 
dUTP ( * & ft NAGE ^ UTP)6*®£tfi«#^ 

'&&M£l%1t<6£K7* > NA1R 

WJe**ttl>tOiiJ» : Nag« -dUTP ( C 15 H 22 
N 3 0j 6 P$ Na 4 • 2H 2 0). C, 
24.99 ; H. 163; N, 583; P, 12,88. 

lift* c. 2i39; h, an; n, 5,83; p.iiss 



»PBB357-1!09297 (38) 

Chemical Co. frbft bflit ) bVm^bfl 
ito Aga ( 84 $ O tOnl*9|jbfc.0Mfc 

p-^ 9— x^«ru-Va ^fcx-pr»*^6>*t 

T«it» X 5 *rtfe1ft$r*|*o r a h X NMR frC X 

* ^ofttt*b»«tt^n^«x«&h&«)itfr 

* it^i t « L fto 5 - - dUTP ( OL I 

) 4 U<tt5 -7*c*ft- UTP ( 0i2 $ y 

2-4ral*K:JM*S*U «ffi|CftDripH9L'o ^ 

ftarBVff^H^NAGEo \ sffi*A-mmi&& 

ml )tt*c* 4 3 *-XtM 2 mMOX^t/^-f K» 
mtm-tZo K 2 PdCl 4 ( a 1 % L < tt 

*t*o Mr 1 8B$M&*©«, j»RJS«^»tt 
a45/imM«fciiLT^ji-art,^ BtKfFttsfe 

5***19 

««f*l*3*L*: DNA &ttOft& 

t 

(a) ito 100 frb 200 ©^ p — ■xfcAHSft'?*? 
K** fc»^o ISO X 5 (C L"t-tn b 
*tu -tL-c**o^n-^K:t3^x^r«w«c* 
L <\tteibi'~<A'Xf'* '/AtAic^ -C35EO 

O^o — X^^it^DNAOttlltSaS^-So # 
^Oftfe*lfCt3V*-C«^0>P-> ; ^-6o C 

tLbkt 4 8 WOjfefe^O* * * 2 2 ffloistSfe 

■c** t ^xmm+hittoKmit Lxm* bum 



-fi***ttf> bi*4t bit -C t KiB 

^_*-{fc3*t*Bimfi##©*aKffl^fc 

(b) eft#ffl#*R©7tae>iC, **©lfefeflUfc©** 
*##*&«©#(£#£•*'**-**'' KDia^AW 
tc^ici^t 4 6 «a©ifefc#©<&* ©*:#©#. 

$fefe#*e**-*4— Pt^ffl^ &*tff&o Kft^it 

T * £ 0 KZ^OKiO Jfc* * IC > 

±EOX54DNA ©ffl***©*ifctttttttt 
A ^ 9 TfOm^Jitttti PTteKl^io DNA 

b^©*fe©&**Ji^x*tf3*t*»*o «» 



ft »c i o -cfe* ©*fe*©# ft 
natfctt*w©ifr« 

ic**»-cr & i«»*©*»*»ife*«>«^©# 
L**£*>nidt* ««©=«* *t>»«M'aiC 

DNA fc#tft*.6>'</^ >J TO-f *<-C*tt 
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